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Abstract of JP1 1307725 
PROBLEM TO BE SOLVED: To obtain a 
semiconductor integrated circuit allowing a 
general-purpose controller to be used as a 
controller formed in the semiconductor 
integrated circuit, together with logic devices, 
and cost to be reduced. SOLUTION: This 
semiconductor integrated circuit is such that 
specified memory area values of a register file 
* 23 is transferred to registers 42A t 42B in a 
programmable logic part 3 via source operand 
buses 24A, 24B, based on a data transfer 
instruction, a programmable array 41 executes 
specified operations of these values 
transferred to the registers 42A, 42B and 
stores the operation result in a register 42C 
and the values stored in the register 42C are 
transferred to specified memory areas of the 
register file 23, based on a data transfer 
instruction. 
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^©ft<£4l3-©fr<$ccg-3c>-t, S5E»ifc«ktf» 

- * lesiiof t z c t &m t * h m i iek©* 
whmrbr. 

2^0U^^^K:iBtS$n/c^^^> KO-f-^^, A 

isxautzmt&fsttz^b. 

[000 1 ] 

^ 4 *«*/c*«fl«S@BK:MTS ^>©r 

[0002] 

[86*©JSMJ] H8ttWitf TGarp: A MIPS Processor 
with a Reconfigurable Coprocessor J ( J . H a u s 

e rfcitf J. Wawrzyneki, Proceedinqs of 
the IEEE Symposium on Field Proqranmable Custom C 

cmputinq Machines % 4/31 6^1 8 B, 1 99 7^) 

xhh. Htcfc^-c. 2 o i \m*<om (mmhr-c 

2 0 2«C©**<*Sia@l82 0 lJCffiKStifc 

[0 00 3 ] ¥«{»RfRglB2 0 1 KhOt . 2 1 1 
tt. Ml PS - I I*«^9 Kcij3>7 ^a9^ 
7W2 1 24©f r -^©!8ft©fc«>(Dft**attILfe 
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:/;t,7Wr&9, 213tt, rfXX^v 
1 lfcJ:l>' I J3>7-/^7^ru^2 1 2£1$ 
** x ) 2 0 2tf>hy'U*v?2 1 

>7 ^^*^^;vr u-f 2 l 2^cmi*tt£f r --*^7 , 

1 1 *fctt';=a>7 -f 4**9^71^2 1 
2 tc J: 2>«*<0IS*4-»W«Ciett-r 6f-^+tr> 

ft*-fi*WMliBtfrt-ft -/ h 5 a >* * * *>*r 
*ft. 

[0 0 041 441, C©3>hn-^tc45C>-CttJBSn 10 
SMI PS- I HMHs* Hctt. 'Ja>7* 
*»9:fA7M2 1 2K4*~**0Ufrr&fclb©iai 

♦ft^ur rmt gaj jwarastu »;3>7^^7 
^uru^2 i 2^ef r --^^^ai"r/c«)Ofi;5g#^ 

[0005] wMrtK^xwRr** **\ ^n* 

9#2 1 1 tt. ^♦ftt^O^fttfifcte $ tt/cii^K: 
K % -eco^CtKDXSIgt^f r -^+i'^^^2 1 3 
(*/ctty*U2 0 2> £©**--*©«*&£©»»© 
:a>hP-7&H«<D*OTftJW?Tft. — ^n-fev 20 
t2 1 U3>7-i^*5^l/ru-f 2 1 24WflJ 

Tft/c*cDi£a^^fltt&sn/cia^, *©«»♦❖© 

«HCCj£Gfcj6a*U3>7^^»^^jl/ri/-f 2 1 2 
K*tL-C5!tT*ft. 

[0 0 06] mtfft§giftft r m t gaj tfttl&Sftfc 
^U-fe9*2 1 ltt. ^o-b?*2 1 lAGHF- 

♦ft r m f g a j tf«»snfe»^c». >jp>7^ 
*^jU7W2i 2MBttSftri»ft^-**H#iB 

T. 30 
[0 007] 

[MHaVRnb^^&TftMi] t^O¥«(*»SIBB 
**Ja±©<fc^Ccy3>7-r 2 1 2li:7 

cHZ9tf2 1 1 ittttfifcfllfiSSn-COiftO-C, W#© 

r^tf- * ©&§&*t ^ »£oc wtiHjB 3>hP-7ffl(D 

♦ft-fey h©tt*CU3>7 y^77 j ;1/7U>(2 1 2^ 

ffl3>FD-7^7 , P-b^2 1 l^t^'>a21 
3. 2 144£tL/-C*©**«H-rftCi3MI»C* 

@»©3xh*fi»rac4#Blir*ftttdr©» 40 

[0 00 8] c©»W«^BBOJ:5ttIWI*JBft-rftte 

^(c^^n/c^cD-c. J23R^ft**Arftci4<iaffl 

- 7 i i fe kkw 6 nrv> ft »«fv< <<zt omo?- 

fecc^(*naisiKtcB^ft=j > hp-7i uriWB 
3>hn~?*{^?£c£#r*, xzhZ&mz 

[0 00 9 ] 50 
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[■M*»«T6fca<D*Bl c©KWcftft¥ttftft 

9 Kcttccs-^r. awi^-f^ccwrft^-^oa 

**£8rrftfc©r*ft. 

[0010] t©?»JKffift$*{tefl@Rtt. tftST 1 

* * fcfcw * y ic*t u r «f -r ft f 1 - * ©«#©♦ 

ft<fcHI— ©♦ftKa-3t>T, ^f^^OU^X** 

fctt^ * y tc*t bx*?- * ©«3**frr ft tor * 

ft, 

[ooii] c®mit%z*mmmmmt. »if 

^xccJBRSti. 3>hP-7*s l rtW^aKSttsn 
JS5£©*WM5 9 KDS^ftiC*HSrftiS**jltfTfttS 

* y fc» ur *©«s*»?r ft t©r *ft. 
[0012] c©»Wfc«ft^fl*8ll]B«, K&St* 

ShftT 5 - **BtWft l/t** * *fctt> * y **U 

©Fffl vmrir ft 7*- * <D&%(Dft%t B-©^ft Kg^ 

or. Ba^wx0u^^*fcB^*ycc»i/r'f 

- jr o8K*3Hfr ft tor* ft - 

[ooi3] coftWK%z*mt*mmmt, *>*f 

ttfgu y*y ina^wxiofflo^-^oAaj^ 

*iW»-rft^u-^3>ho-'5't*fiiiLftt©r* 

ft. 

[ooi4] commi^mimnmmx wmr 

><^*©1*ja£S3rrftt©r*ft. 

[0015] CCD^Bjtc^^*»^ai51ffi«, SfE© 
*l4jJ:af»2©^xtc*ti*h«*ksn, »»♦*«: 
»j£r&2o©*^^>F©f : "--$r**h*nEltTft 
*14j<fctf»2©^*y«rfl|^, ttffi^-f^, mi 

i v *2©^Xr»3ttS4lfc»4©l/^Xjri. §!»♦ 
fttC*H£-rftja»**34jJ:^4©U^Xir©il8C» 

orSHTrft«*»t**u. W3*J:oW4©u^ 

* k » l r »f -r ft f 1 - ^ (BS©^ft t (5)-o^ftccs 

^C^r, W14jJ:Cf»2©^«r^ur. 914iJ:CfW 
2©y*y^€>IWl7 s ^^^©»14$J:y»2©uyx 

^^©f r -*Kas*Jiffrft*>©r*ft. 

[0016] C©»W(Cff-5*a»*MI8tia»B. =•> h 
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J^Tf *iligS|S£, SWKfctf^O©*^?^©* 5 
-*£gatrr*20©l^X*<b. 2-?©U^**tCfa 

ttsnfctf^vK©^-*** #£©8»fci£c-c. 
-fx**. TO&^aKAOfl^shfcj^r/F©?*--* 

K»i/ciif£©S***fTU *©W*©f6**ffi*^ 10 

SKm**-**©***. 

[0017] 

[»«©*«©#»] «t. c©aw©*efc©-#»fe 
shb-c**. 2«iaffl3>hp-7 (wa.ttiRia©'? 

^W^a^v^pj/^f^^, 7*-jW 

s?7*» (s&ffiTvWx) r&6. 
[00 18] 3>ho-^2lciC>t, lltt, 

r*D. 1 3tt. *4*»f»l 1 . 7*-*^*'; 1 4*5 

$ry*';T*9, 15tt, 4>Xh7*S'3»*y 1 
6*6«*****tT8Bl lKflfeferatfcKtoiJSfi 
5^>xh7^^a>/^ti)^ l 6tt, £t5£©:/p 

h7^^3>^*'Jr*<D, 17tt, 5/**AJ<X£l/ 40 
■C©t*-*'<X 1 3. fcJ:c>V>Xr7#~>3>A;*i 

[0 0 1 9] A^Hfiffll 1 (02) KtoOT, 2 ltt 
IMttBSUtS (WT\ ALUtl»9) 22 
{J, ALU2 1^6©f s -^^2tE3rS©t:7 r»/c"W 

0. 2 4A*sm4Btt, ^*jHfS?l lOftS"* 
t*ot, ALU2 lfeJ:tfl/J/;*$r:7T4;V2 3te* 50 
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alu2 i ttf-zzumtztzu: 

*XtT»l l©rtW'<xr*-7T» ^7^2 2*5cfcO'U 
5/X*7T-Y;l>2 3K8ttSh. 5/7J2 2*Wf- 

lltCB, AlfflnVhn-^ODtO^flSfflSn. CCD 

fife, Hffi*ft**l/yX* t ♦*f f 3-y, 7"P^7A 

[0 02 0 ] -fMWltoW 9^353 (H2) «C*5 
tvc % 4 ltt, 1/^**4 2 A, 4 2B«CEttSftfcf r 
-*K»OTIW£©SJK:»TU *©«*©»»* 1/ 

^x*4 2ccciaffi3#*7 r p*7^:/;i'P^? *yu 

4 UMLf'Uzmnm -C*0, 42A*5<£t>'42B 
tt. y^^7>H^2 4A, 2 4BtC^tl^tlS 
U^X*77^;t/23^6©r~*£Etfrf* 
U5/X*r*9 % 4 2C«, 7**7^4 *-^ 3 >^J* 2 
4CKfttlStl. ^0^7^bn^^7U>f4 IK 

[0 02 1 ] ^KjttflFKOt^Si^-r^. CCC, 
HtfSPl lKJ:9««3ft*ft*Koivc»WT*. 

[0 02 2] «\ ^7>F©^^il/t, NO 
P*«tt£*s<6*. NOP^t »K«»4fB5&r* 
fc©"Cttft<, 1 *P?£irO;U©Pi8fS«£tf£/c& 
©ft#T*>*. 

[0 02 3] 2*^>F«4*tl/C, LD#^. ST 
♦4*> TFR^«cmS. LD^tt. TLDsrcd 
stj £E«3*V *^9> Fs r c-Cf&5£$n^>^:»J 
©fl*. *^5>Fd s ttSBjg3*i*l/yx*Kci-- 

FT***"C*0, STft^tt. rsT src dstj tEjfi 
Sti. ^7>Fs r c-C*S5£3h*U^X*©tt*> 
*^7> Kd s t-CiB3EStii^*yK^ hTT&ft* 
r*0, TFRrfMtt*. Ttfr src dst J £EaBSn % 
K s r cT}B5eSft&uyx*©fil*, 

>Kds tr»esn*u^»Kfiai'f***r* 
s. 

[0024] 3*^^>K**tL"C. ADD*^ M 
PY^&, MA CA^ftc ADD&^tt. Tad 
D srco srcl dst J &Ea$SfV **<5Z/ FsrcOt 
JB3£Snsu^jfflWB4*^«5>Fs r c lrJiSS 
h5uya*©ffl±©«*H«U ^7>Fdstt 
JBEStlSU^jrKfMfr«"***-C*0. MPY** 
tt, Tmfy srco srcl dst J &Bj£3tl. *^-7>F s 
r c 0-C}iSSn^U^X^©ffit^^7>Fs r c 1 
"C}gSStiSUyx^©ffli©8l*itS[U, ^7>F 

d s fr}BSsn*u^^K«ttr-6^f*D. m 

ACrfMN*, Tmac srcO srcl dst dst J <LIdai3n, 



r 



>Fsrc \Vt&Z2tiZUisZZ<D&t<Dmm& 

U %<om*. *^>Fd s t-cig£§tt4ut;x* 
omuL^m <* if 4**r * 4. 

[0 02 5] ft*>\ ±ifi**B, C©WllOJB«fcJ:4 
rBfcc>. 

4. ♦♦atffBUl 1©ALU2 l*J<fcO f ^7$r2 2tC < fc 
9SW«T9»*fctt, ADD**, MPYffr*, MA 

c a h^^a>^ i 5* 

W8£oTALU2 l*5cfcO'^7^2 2^«if¥r4. W 
Rl, R2fc£DnR3£uy**7 7-f;l'2 3£> 
BfffiO)Ktt««il/)ftisS«: TAD0R1R2 R3j <hC^# 
*#^S*lfc»£K:B* ALU 2 IB, 
-^;U2 3©Ett«WR l©«iiatt««R2©«t©fO 
*S*0. *OSWIS*4t/7 * 2 2 t^UrEttttW 
R3Ktett?*4. 

[0 0 2 7]-*, ^D?7^pi? 7 *8B3fc«fc9 

F7^^3Wa 1 5*ftOTA*»7«Bl 1©H 

^fc**f ! :a-yfc:j;9* ! :a--FSh4. **f B =»- 
60M«WI#K:ae o r U^* * 7 7 -f A> 2 3 (Dflfi£ 

©ieteswa©®^ v-^5>f^2 4a, 24 

A. 4 2B*C&&$ft4. 

[0 02 8] ^dd/^v^Jl/D^y ^SP30^ay-7^ 
^O^^TU^ltt, U^X*4 2A. 42BK 
ffi#IE&3tt4£, *ft&©ffifc»UTBr©^**3l 

[0 029] ^Lr, Ui*X*4 2C«Cf2tiSttfctf 

b. A**tf»i iccsa&sn4f r -*iEaj**«ca-^ 

C>T. lx^^»7y^jl/2 3©9rS©8B«««K:lKai$ 
ft4 0 l/fc^ot, mB#©<fcMC7*P^A£i£& 

^»3#ttffl3tl5. fcfc, CCC, Rl, R2*>\fc 

0'R3^:1/^^7t^!/2 3 ©9BE©sEtS«« 1 0 v 

RA. RB^O'RC^ya^v^l/n^^^fcta!^ 

6*l/el/^X*42A. 42B. 42C<tT4 0 

TFR Rl RA 

TFR R2 RB 

NOP 

TFR RC R3 

[0 0 3 0] ^tjit>% x ITFR Rl RA J TTFR R2 
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£ 7 r ; U 2 3 fr<E> 7* P # 5 v y ;U P ? * §P 3 © U y 
X*42A. 4 2Bfcf f -*3ME8S*l, rNDP j leg 

^x\zv?zv4z>\'®mmmmLLtd&. itf 

RRC R3 J <bC^gEj$tCS^^T, ^P^^V^UP^ 
?£SS3(DU^X£4 2C^6U^^77 >f^2 3 
cc v ^p^7^^P^«^BB3tc<tr)iiS0itS^IE 

[0 0 3 1 ] H±o<k^tc, c©«t<wi5«itcJ:ti 

b, «a****Ar*citt<uiW3>hP— ^fflo 

f&t h p > h p 5 i or im ^ > h o - s tfltffl-r 4 
**iie>ft4. 

[0 0 3 2] ttfc, ±ISI1S©»JB1 KfcUTB, 3^ 
X*^»fflt/r^4^^<D»fiStt3/^«Sctc|RS 
Stl4feOT?»&t>. 

[0033] ms&ofcm . w 3 b, cofcwonts© 

20 »B2«:J:4*»f**«llRCc*jW43>ha-'5 2 0 

A*2Bf« i i tox&nmuv ? 1 8 . tWT'o 
<b^«?*>4<Dr. *©BMi*4WM-a. £/c 

[0 0 3 4] HCc*Jl>r % 1 3*sJ:CX7 
30 Xior©f s -*/<X*jJ:O e rKU^/« (BltCBB 

awn r&o, 72«**ntfspi k mmu*j9» 

[0035] 7'n y -7-7^02/ ^ #SP3 frcfcc^r, 4 

©frsop y^^o^ ic^n^ns^^ ft* & & 
cc v f-^^i 3«:^$n/cffi»cD7 r -^uyxa' 

40 r4>0, 6 2B, 7 F 1/^X7 Items 

*«t&^n47 r -^U^X»6 l*a«l-r4/c»(07F 

ux*«i&sn. K*r*7Fuxuy**r*9,. 6 

3B. »^7 2icS^Sn. WSWB7 2t^Lrftl& 
Sti4«»©#«Cl£i;r^a^v^;Ua^9^«3<D 

CctBi;-C«^ff»l lCCSUiX(i^^:tti^'r4$iJffliaR-C 
*>4 D 

[0 0 3 6 ] »(cttff«:oi*rili«-r 4. A*»t85 1 
50 IB. ^P^7V^jUp^ y ^gR3(Cf f -^*ftl&L. 



9 

W9jfloy?^»i 8 £©nraf?r *■?-*©«»© 

Xf?Sl ltt. 1 3 7FU*U^ 

**6 2©ffi-C}ft£Sti*f : -*l/S/X*B lKl-f-* 

[0 03 7] f r -5r*Sfitt&3tlfcf 5 -4'U5/Xir6 ICC 

[0 03 8] ^ay5^fl^9^7l/-f 4 lfcfcW 

[0039] **JSff» l l », 7n ^7*7^a^ 9 
?«3*6©MM***tm&&. 
2/ ? 3 Of- * U 5?* * 6 1 © 5 ^©Slf»S*#t& 

[004 0] «±©J:3fc fc CC0Hte(D^®2CCj:tx 
ft. n> h a-7 2©i';*7 v A^;*tC7*ny 7 v:/;ua 

p > r a - v 2 ccfflMT * c & 6 & t» 9 ftMUW 

[004 11 W, JdB*WHHBBIC4it»r». ^ 
> ro-7 2©*M*3SfiWl 1 i^D^^^ay^ 

tf* + 9 * ji * y ft £© n > r a - 7 2 © ^ -fc y 
««-r-6<fcbccbtfeJ:l». PHiL«3>hD-^2tCl 

#^i^fgpi i©2&**7:-'*>*y's© 

9Vv9&V&t*CbK1&&\sX§&?Z\s4?yi/* 
«WJ**fc«>K:. A^fSSl lfcft»StiS/<x©/< 
x««fc9£<KH3ft*c •£©££. 
tf»l l*c«»Sti*^©^<iJ:OE^ 2#** 

3 C©«fc5*cnx«©Ha^<* 
sc y* a y 7 v a , * g 3 £ t £ c £ J: 0 % 
^n^-7^n^. 7 ^giJ3^<07 r -^^fe^r^> 

[0042] $/c, C©£$7"a^v7-;un^7£B& 
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t©rttft<. W*«:/y>*^©* 

[0 0 4 3 ] #|jjfc©ffJJ&3 . B4 fct C©#9l©ISi6© 
^ffi 3 fc cfc **SI**aiaB0C W *n>rP-72© 
#^^tfSPl 1. -ftUf^v-ftlVls 9^a53fe«ti>'^ 
u-^3>hD-77 5^t^a7^atW. ft 
fc, *©ft©»S»JR(c^i>'Ctt. 38fe©$!»2©fc© 

iH*r*a©-c, *©ttw**wr*. 

[0 0 44] HKkOT, 3tt, ^fAA'XiLtO 
10 1 3to£V7 FUX><*7 Ifc«tt3*ifc7* 

D^7*77*JVP^7 £fi|StNfc&, lilt WA/^ 
iLtOf-ii^ l 3^7 Fl/^X7 1 . ffiO' 

tcmmmi 2 jcaats nfc*^»f»t?* 0 , 7 5 

3*IW8PU ^ay^-7^n5P9^»3^©f f -dr© 
^a^-7^uny^^»3©EIBI»a5©SCEft 

[0045] »«c»fp«c-D^rKMr 4. *r. ft** 

7 7 5 CC9f S©fM8Pff $ntxu-^>ha 
-77 S^Stt^n^o ^I/-^>hP-7751t 

at>**»3*H»U *©M»4£E7f4i, 
^f951 ltc«Bm#^ffi*T4o 
[0 048] W*tf, Xi/^3>ha-775lt * 

30 u^v^3©@B8«j££^HUc^ 3 

Tftt>^, XU-^>hn-77 5lif : -^ 
^^eU 1 43^6©7 r -^©DMA (Direct Merory Acce 
ss) isS^rl^Tr^o 

[0047] *fc. yo^7V^;H2i?9^ffl3«C. J: 
0 mtttttff »XtT 3 ^ fc8£)©Mffll^ * - >t X U - 

»*©*!t. ^fr^iSft<i;©«»SftSij^^ 

40 [0 04 8]tt±©J:9B:. c ©*«©»» 3 «cj:*i 

tc. ^©»f»icc^4^m<b(5i^©a^»6n4 

ft. 7u#9v*&uV9»B31C. iOtMtftlWf* 

■r^ci^-c*, f r -jiiKa©»*4>»ttit©»*tft± 

[0 049 ] HJfi©^4 . H5«, C©»M©l8tt© ! 
»»4KiJ:**ait«|ffl|@HK:*jW*=i>ha-^2©( 
#*3Hf»l lfc«fctfn-*7A^*<J 1 4X. 14Y. ! 
^0^77^02/^93, atCXK^-^^X 1 3 | 
501 X. 1 3Y©fl«*S*7*a?*Hr*£. ftfe> <■© ! 



11 

[0 0 50] 3tt. f-ZXAl 3X. 13YK*WS 
tt/c^ci^v:/;l<a^* lltt, 
ax 1 3X, 1 3Yfc«li3*v WROWttol/ift 

>bP-9 2©**SE(f»-C*0, 14X1*. 0IX.12H 
i <d^- 5? ^ * y i 4 ©BfEOf Btt««ecaw 6*1. 7* 
-#^1 3X<cg&3ftfca-#j^*y (SiKD-rf 

*'J)"C*9. 14Y«. W^BBlO^-fr-rf^y 1 

4om&omnwttcwthti> i 3 yccs 



[0 05 1 ] *^Hff»l 1K*JC»"C. 8 1X1*. f 5 - 
3X<Cfltt3n. f-^^13X^lt« 
teSftfcf^frfciBttU §ft»&3 2fc<fctf-feU**8 
3K&*&TaU^X* (»3<50U^X5r) T2>9, 8 1 

i/rUT^stiaf^tettu ^#S3 2*j<to' 

[0 052] 3 2«, US/** 8 IX, 8 1 YCCjftBtS 

ti. us** * 8 1 xcoffit uy* * 8 1 Yomtomz 

IWU ^U*2 8 3:fo<fctfizU**8 6Kffi^ir*§ft 
(ttJHB) 8 3tt. «©S3 ZfrhOf- 

*:foJ:0<U*/X*8 1 X^6<D-f-^(DC»r^%, 7 s 
a- K8 ftfc*^fcCTlBJ»3 BKHMrTft-feU* 
* (SIJ9S&) 3 4«. U2;a*8 1 Y*>60>9* 

[0 05 3 ] 35tt, 4rU**8 Sfr^f^i-feU 
^»3 47^6Of ? -^<i:0^it#U, -feU£*86k: 

B&rzmns (airss) -c*o. sea. Jjagg3 5 

£U^X*3 7CC&$T£-feU** (fifffli) 

37«. 6*>6<DT-*«:ffit8U -feU** 

3 4*$J:C/f-^^13X, 1 3Ytcafiffl*f *U 

[0054] ^ny^^^Pi/9^»3CC*si>r, 9 

lxtt f-^^ui 3Xfcc«*tsnfcu^x^ (mi 

CDUyx*)r*0. 9 1Y« % r-*^X13YK:Jg 

U^^9 1X, 9 1 YOf'-frfctfUTiiBeoa** 
*frU *©»IK>IS»«rU^*9 2K:ttlfrr*^ , P 
yZ-vftoUZtyZT U-fT*9. 9 2B. -fufyv 
7)\,ai>y 27U44 ltoJCW-jr^Xl 3X. 13 

Yttissttstu ^D^77y;i/Di;^ u-M i coin 
JMS*«Btfrr*u^x*ra*. 
[0 0 5 5 ] *«cfW¥fcotvclMB«. #^Ht» 1 

ncfci^jsmLJfe^fr-sia^cctt, p-*jw*yi 

4X*6f s -*7« 1 3X£/rOTU^X£8 1 XlCr 



(7) i 1 -3 07 7 2 5 

12 

-Ztt&l&ZtlZtt'blC. V-tj)\,S*V 14Y*>6 
: f-M^ 1 3Y^lt^X^8 1 YKt 1 -*^ 
ISSftS. HSIS832, »n@S35. fcJ:c>'-feU*23 
4. 8 3. 8 6tt. ?x~F2htcft&tCfoCrtofE 
0. ^KMl&rStR»tlS7r«. *UT, 
*S&te, b^^3 7Wf-^^i3X, 13Y£ 
/H/tP-Wt'iUX, 1 4YOC«Htt3ti*. 
[00 58 ]-*, ^oW7^p»; 9 *S3tC4ll» 

10 CaS«« (±JB©LD**) fc-fn-KU 

raaMM*«:j6t;T» a-*/k**y l 4X*>6? e -*'t 

XI 3X*/rUT:/a^v;7;l/nSx*2ffi30US>X 
*9 lXKf^frtlESSltSitfcfc, n-*/;w* 
•J 1 4Y*6* S -#^X1 3Y£;frUT;u^X*9 1 Y 



20 



[0 0 5 7 ] ^o^77^oi/ v*7V4A 1 te v U 
i?X*9 1X. 9 lY«C^-*iWKj&Sft*£ % ^07* 

s*x*9 2Ktej&w*. 

[0 05 8 1 *LT. *4«fT»l Itt. f t --^«B»*; 

} 2*>6»Jtt»*P-*;Uy*y 14X. 14Yfc«» 

jjg. , 

[005 9*] «±0~i 5*C. C©^<D»JR4«: <fcft 

ft % 2o0o-*jMty 1 4X. 14Yi, **S8fT 
01 l©2o©U^X*8 IX, 8 1 Yfc<tO'^D^7 
7^PS/j^»3©2-50U^3r9iX. 9lY£ 
*. **l**l2o©Jfcfcl, fef 5 -* ^X 1 3 X, 13Y 
30 ■CSiKr^^^tCb/cOr. 2^C07 r -^CC»O'CfflfQ 

cn^D-M^'JUX, 14Y. 
XI 3X. 1 3Y«ttfflLt^^^7^>A3UXfTr 
&»^«c 4> x h -;bT & c t <c < mtffi T ici# 

[0 06 0] C©«t^fj:8BP««it»LT^r** 

40 Ta 40-^ Encoder-Decoder Chip General! 

zedBy A Reed-Solomon Code Compiler J (P. Ton 
git, C ICC 1 3 -5-1. 1 9 90^) Klaus 

nrir^cfc^cc. y-Kvo*>w#tcoci-c<Di9F#{b 

SflHDBUM9!fT3ti£. btctf-?X. column 
^7-?^a^9^flS349EtTr&J:9fic-r^c&K:j: 
6«c. *OSIIMS»*3>hn--9 2r«fflr*ci*J 

50 r^^ 0 



13 . . 

[0 06 1 ] $m<o&i&5 . ■ b b. coawosw© 

Jim 5 OC £ JMRBKlc *>tt *r2>hP-^2© 

-*><X13X. 1 3Y<D«fiS«:*-r^0 7^H"C* 

[0 062] 1 IB, 0 1 Of 8 - 1 3 <b UTCD-f 
-*J«13X. 1 3Y«C«|«Sti. iFWOfi/*^ 

#^HRSBr*0. 13X, 1 3YB. Is A? I** At 

3X, 1 3YCcBS»S*va>ftl>. 
[0 08 31 ♦*W5»1 3 1XB. <f- 

*/<*l 3XtCjgj»3ft, 7*-*><* 1 3X*/M,t:{* 

-;*»3«cattrT**\ *«lr»B. ffc#83 2te<*tf'te 
U*2 3 3K{*j£T*l^**SS (U^X*, tftte^ 
S) 3 1YB. 7*-2^;*l 3Y*Ci£&$ft, 

■f- 2 1 3 Y Of b X m$ 3 ti h * fclBtft L . 

*t»B. ^SS3 2*JcfcD f -feU^^3 40C^*S-r^uy 

[0 0 6 4] 3 2B. l/^X*3J3 1X. 3 1YKJg« 
Stl. Ut?**»3 lXfr&4>-f-*il/iJ**»3 1 
Y*>6©7^*£©ffl£ftfJU ■teU^^3 3*$J:c;-fe 
U2*3 6fcffi***i8Sg?*D, 33B, «H3 

4ftlJHB3 5«:ffl*r*tu^# (SSSS, tt*f«> 
r*>9, 3 4B. uy**8B3 1 YfrhOf-Zto&V 
3 7 tf>h<DT- 20l,>TtiiJ>ZMn&3 5 CCffl 

[0 06 5] 35B, tisPZZSfrWf-Ztizls 
**34fr&©7*~*£©«*tmu -feU**36K 
Btt?Zmn£-C*>t), 3BB, ^83 5^6(0^- 
ifc£tg3 2*>e>©7*--*> fcJ;aVay77^n 

$frT*-teU** (iSSft tH**») r*0. 3 7B, 
tU^SBfr&OT^iKttU -feU£*34:teJfc: 
0'7*-*A;u3X, 1 sYKaaawrrau^**? 

[0 0 6-6] yny7V^;l/o*/v^»3tcfe^r. 4 
IB, »rS©«onyv^^a ^ urates Sti, BffS© 

x. 3iY#*tt*ft««sti % »a*;^yo-; 



20 



(8) 8fHW 1 1 -3 07 72 5 

14 

[0 06 7 ] ^{cufftco^rttwrs. 4>*h7* 

a 1 5 *j\ LT^V*4MrS 1 1 tt<a*£3 

^©A^tff^- F$n, *oa*©*^>f«c 

#Jfrr*7*-*#Ui>X*»3 1 X. 3 1 Yte&*S<*n 
*<t, U^X*SB3 1X. 3 1YB. ^a-FSn/cA 

3(D^oy7V^un> : 7^7U^4 ICC-tOf*-**: 

[0 06 8] 7'd^7 7^D^ *2SU3tt:? r -*3&J& 
io! te3lafc»£\ 7*a^77^ai;^7!/^4 1B> 

&£-feU**3 3. 3 6fcaWrf*. 

-feU**3 3B, *gJS3fr6 
®?-**1tiX83S*CtiijlL. *feU*#3 6B. ZTU 

mm. 

[0 07 0] — U>>**Sfl3 IX. 3 1 YB. 7=3 

- f sn^*^*©wsoft^a»(DA«-c**» 

^*07*-*4fliJM3 2* te<J:tf, -fcrU**3 3, 
3 4 *»S3 2tt, ^h?)©^-*©®* 

I C<DW&. -feU**3 3B. ^a-FSti/cAfetCtSD 

I hO?~Z*mnmZb!<C\&t)?Z>. tic. -bUZZ 3 
I 4B> f'P-FSn/cA^iCfCD-C, U^X^§P3 1Y 

[0 0 7 1 ] *bT, JMHI3 5B. 
©7^- * £ -fe u ^ 3 4 j!p 6(0^- * <t<Dfa£iti£0 , 
-feU^^3 6CCm*r^ -teU**36B, C©i©^ 4 

^3 - f s n/c decree x§m& 32^ e> - ^ t 

tctttmS 35^^<D7 S -^4U2/X^37 CC^iWT 

[0 07 2] «±<DJ:5CC CCDj|35fe(D^JIS5CCj:n 

3T&S-f*<k5Ccu ^©aJHCdKUT^**^ 
oy^-7^P5/7^8B3CC«*&r5J:9tcu/fc©r. 

a^<-f ^ i <b tfic^^wwwHBKcjgar -53 > h p 
I -5iL-ciaffl3>hP-^4fl^r*c<b^r#, n 



I 

30j 



t 



! 

40i 



[007 3] $mo&m. mucmt**)^ ±sm 

#410 1 ACC3> ho-72itfe«:!ftIf;WXi 

L-co^py^v^i/P^^^aps^fiSsnrc^ 

{ CCB, 7*P^^^Jl/P*/^^SB3(Drtt>0eC, *©« 
^50 0 3*»j|!ETSJ:9(cO-CfeJ:^. *fc fi&S^V^ 



15 

l x &f& *r * <£ 5 dc l x t <fc \i> . 

[0074] fet±©<*:5K:, C©5Q6©ffJ!86K:J:ft 

^^MRiBJW-rsci^r*. **;/©*MK*>©ifij 

[0 07 5 ] fc*>\ JhAWSI 1 6J»I©»»5 

S**Sfr ft Cicero. *»S*WSaU70a3 

ft. -fv{fW7frW?9 9&3V % DRAMn 

>FP-5*1«fi!E*ftc£K:J:9, DRAM3> Fp — 
5**3*1.^ ho-Jl/ai? FtcDRAM 

£*1JSPT -5 fca?>©«1fc£tttt]T ft C t MX # 5. 
[0 07 6] 20 
[*W©»*] 6Lk©<Mtc, c©»HfcJ:titf. 3> 
ftffl3>FP-5©#^fc9 FfcWKS-3 

ffl-rftc±#r*> nxhifiw-rsct^-essi^ 

5»Jft#*ft. 

[0 07 7] C©»WCCJ:tl«, l&lf^W^, 3> 

^ -f 7s<o u v% z & * v 4c*fur 5 s - *©1S££ 
ft&l>9«MW**S. 

[0078] ca»WC«fcfttf, 2/XfA'<*K:«8Bfc3 

-:/3>FP-5<b£ffi*ftJ:^C0fc©-C\ **-*© 40 
DMAG&tSfTTSCfctfr*. ^-*SfiS©«** 

itg©«j^£ft ± S4«c&#r««£^9 
ft, 

[0079] c©»««:j:ntf, &?£©» i tejztmz 

^ 7 > F ©f 5 - * «:*4i*tiiB«r ftSU 1 fc<£ tf* 2 

©y iwif'W**. ari©/<x«cs»3 

*ifcJH©uy**&, *2©><*6C^3ft/cSS2© 
u^xfr^, »i*ScfcWli2©u^x^©ffl[K:»Lr0f 
S©SW4HtT-rSS#W4«rWL. a>Fn-5#. 50 



f$KJ¥l 1 -3 07 72 5 
16 

m©'<XK«iftSftfc*3©U5/**£, #2©><X 

**»3*>j:tmi4©u^x*©»c»ur»T'r*« 
JW&**U *3*J:»ll4©i/yx*«:#i/-cHfT 

J:tf»2©Ax*^ur. »ifeJ:t;»2©-**'j*>6 
iftSf 5 ^ A W% 1 <£tf3l2 © WJX 5r^©^- £ IE 
2l*H?fr^ct5{CU/c©^ 2o©? r -*«:*tO-Cffl 

*©^*^0T«rrftc4**r*, £Ft?*$¥J: 
<»TTftc4#rsft4^5»s#*ft. 

[0 08 0 ] C©»W«cj:titf, 3>FP-^, Bfjg 
©*MHs* h©ft**«c»tf?r*j(Wt»fr*t(W» 
4, S&5C*f^62o© 3 J-^>F©f r -^4rfBttT4 
2o©l/*PXdft. 2-^©U2/^5rCCSEttStiyfc*^7 

>f©?=-**, ♦♦©wiKiscr, wi^-fx* 

©^tcjti;TlW^/^x8cJ:4»ff©«S**fc«« 

»sa^^^a#©fe^*^©^^cc*t-r4a^iSm<b u 

TttWrrftHfc&#«4*WU WVfKATM. 

R«c J: 0 9$&* titc **<=7 > F © t*- * CCSt L X b«£© 

SW**ff U *©»*©IS*tB*#Rk:iH*-rSJ: 

9«:ufc©r. ^-*K^fc*©it>Mir**iiftrra 

ettfC*, 3XF*ffl*rftC4#r*ft4l^«» 

[0 1 ] COmo^MOBIR 1 cc J:-5*9W*aSll 
!B©«SEWI*^-r^n 7 mxhho 
[0 2] SI ©*3W*aa@K©#^lltfW4 9 

vvzfhWv m®m&tiftm:m?7n 9 pmx*> 

So 

im 3 ] C©im©%{K(0«82 ^ J: i^NK^MBB 
KKfctt * a > F p - 7©d**ff <fc a i> 9 

[04] c (Dmw^mmm 3 cc & z>¥m&mmm 

PS/y^atoitfXU-^PV FP-7^:^*r^P 9 

[05 ] c©IHS©^tK©BS4«: J:«^an»IR8IB 
ffi5c*jWS3>FP--7©*^H4fSB*5J:0'a-*jl/y 

[06] C ©«^©H3SS©»ffi 5tc<fcS *«#SI8t[5] 
H«c*JWS3>Fo-^©***tfW, yxxVvvrffr 

pt?9^a5*jcfco f f r -^^x©iisj*7Rr^P9 ^0r* 
[07] a>Fn-9tib«cy- hru-f»*»ffi 



17 



i sm»mmtt. 2 3>hP-7 k 3 ?u#? 

(i/xf t 14X n-*;M*»J (3I1<W 
14Y P-*;M*!/ <S2<D-**y) % 2 
3 l/y**7y-Ok 24A, 24B 7 -a*"* 9 
>F'<* <rt8f><X) , 2 4C ^f^^^-t/aV^ 
X (rtSftKX) , 3 IX. 3 1Y l/JJX$r» 



(10) 1 1 -307 72 5 

18 

* , 3 2 mns (s»s> ,33,36 

izU** (ttlHL tftf)3«> . 3 4. 8 3. 8 6 

■feu** (aws) . 35 ttiscg . 4 1 

») . 42A. 42B. 42CU^^ 71 7 F U 
, 75 ^U-^n>hp- 
l/^jr (»30U^*) , 8 1 Y U 
mtOWJXit) , 9 IX U^X*(J&1<D 
US***) , 9 1 Y U^jr (^2CDUi/X^) . 1 

io 0 3 y-hru^gp (S&St^w*) . 



can- 



100 



[02] 



18- 



28 



15 



17 



•13 
•14 



3 : 7n*9?7/VDyy*gOM*/t<f X) 
13 : *—91XA C^X^A/tX) 




23: l^X^r-fA- 

24A.24B : 7-X*«*> K/W WW) 

Z4C : *- ■> g W1X <rt«/t*) 

42A.42B,42C 



[031 



[04] 




7Fux/t* 



18 



71 



13 



'7Hi/X;t* 















<M^frg 


-11 


^ — i-n — ' 










72 



71 : 7 KUX/1X <^X**AX) 



(11) 



ftKIJP 1 1 -307 72 5 



[06] 




14X : a-AJVt&J mi<D**V) 35 : 1BSHI «*» 
UY: D-#JU**U «62«>;**U) 81X : VV7s9 myj>VVX9) 
32 : ft W (t**0) 81Y : U5>** mw WJZ*) 

3*83.86 : ■feW** CDHTfifi) 91X : l^5>** 0*1© Vf**) 

91Y: (KaoWX^) 



IH8] 



214 
A— 



202 



J 



i 

211 



213 



T 



212 




31X.31Y: Vi>***(l/S>X*.fc#fS) 
33.36 : m»AW 



[07] 



101A 



□□□□□□□□□□□□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

4- 



2 

10 IB 



□□□□□□pDDDDD^ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□□□□□□□□□/ 



103 



Citation 1: 

JP Patent Application Disclosure No, 11-307725 - Nov. 5, 1999 
Patent Application No. 10-111202 - April 21, 1998 
Priority: none 

Applicant: Mitsubishi Denki K.K., Tokyo, Japan 
Title: Semiconductor integrated circuit 

Detailed Description of the Invention: 

[Abstract] 

(Problem to be solved:) In the case of forming a controller 
and logic devices on one and the same chip die,, it has been 
difficult to use a general-purpose controller intact. 

(Means for Solution: ) On the basis of a data transfer command, 
the values in predetermined storage regions of a register file 
23 are transferred to the registers 42A, 42B of a programmable 
logic section 3 through source operand buses 24A, 24B. When 
said values are transferred to the registers 42A, 42B, a 
programmable logic array 41 executes a predetermined 
calculation with respect to said values and stores the result 
of said calculation in a register 42C. The value thus stored 
in the register 42C is transferred to a predetermined region 
of the register file 23 on the basis of a data transfer command. 
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[Detailed Description of the Invention] 



[0049] Embodiments 4. 

Fig. 5 is a block diagram which shows the constitutional 
arrangement of the command execution section 11 and the local 
memories 14X, 14 Y of the controller 2, a programmable logic 
section 3, and the data buses 13X, 13Y in the semiconductor 
integrated circuit according to a fourth embodiment of the 
present application. 

[0050] Numeral 3 designates a programmable logic section 
connected to data buses 13X, 13Y. Numeral 11 designates the 
command execution section of the controller 2. Said section 
11 is connected to the data buses 13X, 13Y and has a circuit 
arrangement similar to that of a general-purpose digital signal 
processor. Reference symbol 14X designates a local memory 
(first memory) which is provided, for example, in a 
predetermined storage region of the data memory 14 shown in 
Fig. 1* and connected to the data bus 13X, and reference symbol 
14Y designates a local memory (second memory) which is provided, 
for example, in a predetermined storage region of the data 
memory 14 shown in Fig. 1 and connected to the data bus 13Y 
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[0057] The programmable logic array 41 executes, when data are 
fed to the registers 91X, 91Y, a predetermined calculation 
concerning said data and stores the resuslt of said calculation 
into the register 92 

[0058] Then, the command execution portion 11 transmits, by 
a data transfer command, the result of calculations to the local 
memory 14X, 14Y, from a register 92 in the programmable logic 
portion 3 

[0061] Embodiments 5. 

Fig. 6 is a block diagram showing the constitutional 
arrangement of the command execution section 11 of a controller 
2, a programmable logic section 3 and data buses 13X, 13Y in 
the semiconductor integrated circuit according to Embodiment 
5 of the present invention. 

[0062] The command execution section 11 is connected to the data 
buses 13X, 13Y corresponding to the data bus 13 shown in Fig. 
1 and has a circuit arrangement similar to the circuit 
arrangement of a general digital signal processor, and said data, 
buses 13X, 13Y are system buses arranged as system buses. 
Further, in this Embodiment 5, the programmable logic section 
3 is not connected to the data buses 13X, 13Y. 



[0063] In the command execution section 11, the reference symbol 
31X designates a register section (a register and a feed means) 
which is connected to the data bus 13X so as to store the data 
fed through the data bus 13X and which outputs said data to the 
programmable logic section 3 or to a multiplier 32 and a selector 

33 in accordance with the kind of the commands fed to the command 
execution portion 11, while the reference symbol 31Y is a 
register section (a register and a feed means) which is 
connected to the data bus 13Y so as to store the data fed through 
the data bus 13Y and outputs said data to the programmable logic 
section 3 or feeds said data to the multiplier 32 and a selector 

34 in accordance with the kind of the command fed to the command 
execution section 11. 

[0064] The multiplier 32 is connected to the register sections 
31X and 31Yso as to calculate the product of the data from the 
register section 31X and the data from the register section 31Y 
and outputs said product to the selector 33 and a selector 36. 
Said selector 33 is a selector (a logic operation section and 
an output means) which outputs, to an adder 35, the data from 
the multiplier 32, the data from the multiplier 32 , the data 
from the register section 31X, or the data from the programmable 
logic section 3. Said selector 34 is a selector (a logic 
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operation section) which outputs, to the adder 35, the data from 
the register section 31Y or the data from a register 37. 

[0065] The adder 35 is an adder for calculating the sum of the 
data from the selector 33 and the data from the selector 34 and 
outputs the thus obtained sum to the selector 36. The selector 
36 is a selector (a logic operation selector and an output means) 
which stores, in the register 37, the data from the adder 35, 
the data from the multiplier 32 or the data from the programmable 
logic section 3. Further, the register is a register which 
stores therein the data from the selector 36 and suitably 
outputs the thus stored data to the selector 34 and the data 
buses 13X, 13Y. 

[0066] In the programmable logic section 3, reference numeral 
41 designates a programmable logic array which is comprised of 
a predetermined number of logic blocks, and predetermined logic 
blocks and the register sections 31X, 31Y of the command 
execution section 11 are connected to each other, respectively, 
and further, a predetermined logic block and the selectors 33, 
36 of the command execution section 11 are connected to each 
other. 

[0067] Next, the operation of the semiconductor integrated 
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circuit according to this embodiment will be described. An 
instruction is fed to the command execution section 11 through 
the instruction bus 15 (See Fig. 1), and then, said command is 
decoded; and, when the data corresponding to the operand of said 
command are fed to the register sections 31X, 31Y, said register 
sections 31X, 31Y output said data to the programmable logic 
array 41 of the programmable logic section 3 in case the decoded 
command has turned out to be a predetermined command. 

[0068] In case data are fed to the programmable logic section 
3, the programmable logic array 41 executes a predetermined 
logic operation concerning said data and outputs the result of 
said logic operation to the selectors 33 f 36. 

[00 69] In case the decoded command is a predetermined command, 
the selector 33 outputs the data received from the programmable 
logic portion 3 to the adder 35, and the selector 36 stores, 
in the register 37, the data sent from the programmable logic 
section 3. 

[0070] On the other hand, in case the decoded command is a command 
other than the predetermined command, the register sections 31X, 
31Y feed said data to the multiplier 32 and the selectors 33, 
34. The multiplier 32 calculates the product of these data and 
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outputs the resulting product to the selector 33 and the 
selector 36* In this case, the selector 33 outputs, in 
accordance with the decoded command, the data from the register 
section 31X or the data from the multiplier 32 to the adder 35. 
Further, the selector 34 outputs the data from the register 31Y 
or the data from the register 37 to the adder 35 in accordance 
with the command decoded. 

[0071] Then, the adder 35 calculates the sum of the data from 
the selector 33 and the data from the selector 34 and outputs 
the thus obtained sum to the selector 36. In this case, the 
selector 36 stores the data from the multiplier 32 or the data 
from the adder 35 in the register 37 in accordance with the 
decoded command. 

[0072] As has been stated above, according to this Embodiment 
5, the data are processed in the programmable logic portion 3, 
only in the case of a predetermined command; and the data are 
fed to the programmable logic portion 3 in accordance with the 
kind of commands. Therefore, it is not necessary any more to 
add an expansion command. for data transfer, and further, a 
general-purpose controller can be used as the controller which 
is formed in the semiconductor integrated circuit together with 
the logic device. Thus, there can be obtained the effect that 
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the costs can be reduced 

(In Figs. 1, 5 and 6) 

100 . . Fig. 1, which is a block diagram showing an exemplary 
constitutional arrangement of the semiconductor 
integrated circuit according to Embodiment 1 of the 
present invention. 

1 . . Semiconductor integrated circuit 

2 . . Controller 

3 . . Programmable logic section 
11 . . Command execution section 

13 Data bus (system bus) 

14 . . Data memory 

15 . . Instruction bus 

16 . . Instruction memory 

17 . . Bus controller 

18 . . Peripheral logic section 

500 .. Fig. 5 

13X . . Data bus 
13Y . . Data bus 

14X Local memory (first memory) 

14Y Local memory (second memory) 

32 . . Multiplier (arithmetic operation section) 
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34, 83, 86 Selectors (arithmetic operation section) 

35 . • Adder (arithmetic operation section) 

81X . . Register (third register) 

81Y Register (fourth register) 

91X . . Register (first register) 

91Y . . Register (second register) 

600 Fig. 6 

31X, 31Y Register sections (registers and feed means) 
33, 36 . . Selectors (Arithmetic operation sections and output 
means) 
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